. Cell viability (%) and cell association (%) of the different nanoparticles used valuated by flow cytometry as percentage of fluorescent cells. Date are average values of three independent experiments ± standard deviation. Adapted with permission from [A. Bigdeli, S. Palchetti, D. Pozzi, M. R. Hormozi-Nezhad, F. Baldelli Bombelli, G. Caracciolo and M. Mahmoudi, ACS nano, 2016, 10, 3723-3737] . Table S2 . Total number of identified proteins on the different nanoparticles used. Table S20 . Potential targets of protein corona fingerprints with its own interaction score (mentha) and the expression median value in Hela cells. *(Low Expression level < 8.5; 8.5 < Medium Expression level < 11.5; High Expression level > 11.5)
Cell viability (%) Cell association (%)
NP1
Number of identified proteins
Receptor Interactor (Interaction score of protein corona-receptor)
Hela * (GENEVESTIGATOR )

Effect of exposure to human plasma on size and zeta potential of NPs
The simplest theoretical model of NP agglomeration is based on collisions between rigid spheres experiencing Brownian diffusion. Coagulation is controlled by Van der Waals interactions and can be described by collision rates. Although, in general, the clustering process defines a nonlinear dynamical system, it can be regarded as a sphere-packing problem (R. M'Hallah, A. Alkandari, and N. Mladenovic, Computers & Operations Research 40, 2013, 603) . DLS experiments provide hydrodynamic diameter of NPs, i.e. D H . According to the dense spherical packing model, the smallest sphere containing two equal rigid spheres of radius R has radius 2R. Following 1-hour incubation with human plasma, the hydrodynamic diameter of 13 nanoparticle-protein complexes, 
Predictive modeling of nanoparticle-cell association
To determine which protein fingerprints promote cell association, we adopted an iterative two-step approach, based on the prediction accuracy of an exponential-like saturation model. The aim is to define a subset Γ* of all (N=436) the detected relative protein abundances (RPAs), such that the reference functional relationship
fits the cell association with the highest fitting determination coefficient R 2 . The sum of the RPAs belonging to a subset Γ represents the independent variable in Eq. 1. The first step of the procedure explores all the partial sums, which can be defined from a starting set of n≤N elements. Thus, for In order to extend the analysis over the N-n excluded proteins, we adopted the following one-at-a time (OAT/OFAT) method as a second step of computation. Then, we iterated the whole procedure until a convergence criterion was fulfilled. In detail, n-k 0 subsets have been obtained by adding the single RPAs not belonging to Γ 0 , one at a time. We fitted the cell association through f and evaluated the corresponding R 2 -values. The maximum R 2 -value determines a subset of k=k 0 +1
elements, which can be used as a new starting point for a further one-at-a-time computation. By iterating the procedure, all the proteins are included in the analysis. On the other hand, the first added protein p 1 could be more relevant to the fitting curve than some elements belonging to the starting subset Γ 0 . In order to investigate this situation, p 1 has been included in the initial set of descriptors and the step I has been iterated, with the subsequent definition of a new subset Γ 1 . If an improvement of the prediction accuracy results for k<k 0 +1, then p 1 is promoted to descriptor and a new one-at-a-time step is carried out by using Γ 1 as starting set. Otherwise, the procedure can be stopped. This defines the convergence criterion of the adopted method. When the convergence is fulfilled, a definitive curve of R 2 as a function of k is obtained ( Figure S3 , panel A). R 2 increases with k until it reaches a maximum, then it is stable at a plateau value and finally decreases toward zero (not shown). The first k*=8 data points correspond to the final pool of descriptors, the other ones represent less relevant further contributions. Indeed, these are responsible for relative increases of the prediction accuracy lower than 1%. Furthermore, a protein ranking can be defined. More precisely, the final step of the aforementioned method determines a maximum measured R 2 -value, namely R M 2 =0.9954. Thus, if the RPA of the i-th protein is excluded to the computation, the corresponding prediction accuracy decreases to R i 2 <R M 2 and subsequently, a specific contribution λ i can be uniquely determined as follows:
As a result, proteins are ranked in terms of their ability to promote cell association ( Figure S3 , panel B).
